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SPEGIFIGATIONS/SPEGIAL COMPONENTS DATA 


Frequency Range: 
80 m band 
40 m band 
20 m band 
15 m band 
10m band A 
10т band B 
10 m band С 
10 band D 
WW. 

Modi 

Power Requirements: 
80 тэ 
15 m band 


10 m band 


Antenna Impedance: 
Carrier Suppressio 


Sideband Suppression: 


Mic. Impedance: 
Audio Frequency 
Rospons 
Harmonic Radiation: 


Receiver Sensitivit 
Image Ratio: 


® Application 


3.5040 MHz 
70-73 MHz 
140-- 14.35 MHz 
210 ~ 21.45 MHZ 
280 28.5 MHz 
285 ~ 290 MHz 
290 ~ 295 MHz 
295 ~ 297 MHz 
15.0 MHz (receive only) 
558 (АЗЈ), CW (А1) 


200W PEP for SSB operation 
160W DC for CW operation 
160W PEP for SSB operation 
14014 PEP for CW operation 

son 

Carrier better than 40 48 down 
from the output signal 
Unwanted sideband is better 
than 50 dB down from the output 
signal 

5000 ~ Боке 


400 ~ 2600 Hz (—6 48) 
Better than 40 dB down from 
output signal 

0.25uV for S/N 10 dB ог better 
Image frequency bener than 50 
48 down from the output signal 


28С2290 (НЕ power amplifier) (403-2290-06) 
NPN Epitaxial planar transistor Si 
е Absolute maximum ratings 


Гэ 


SPECIAL COMPONENTS DATA: 


IF Rejection: 


Frequency Stability: 


AF Load Impedance: 


Power Supply: 


Power Consumption: 


(at DC 13.8): 


Semiconductors and Tub 


ICs 
FETs 
Transistors 
Diodes. 
Display Tube 
Dimensions: 


Weight: 
NOTE: 


IF frequency is.70 dB or more 

down from the output signal. 

Within 100 Hz during any 30 

minute period after warm up, 

Within #1 kHz during the first 

hour after 1 minute of warm up. 

558. CW 2.4 kHz |—6 dB) 
42 kHz (—60 48) 

More than 1.5W (80 load, 10% 

distortion} 

4 ~ 160 for both speaker and 

headphone. 

12 = 16V DC изм 

Less than 18A in transmit (less 

than 1:5 SWR ratio) 

Less than 0.7A in receive 


26 
18 
90 
142 
1 
W 241(241) хн 941108) 
xD 2351281) mm 
(With Projection) 
Approx. 5.6 kg (12.3 lbs) 


The circuit and ratings may change without notice due to 
development in technology 


е Indicating tube 9-BT-12 (V40.7760-86) 


250) 


© Application 


25С2509 (НЕ power amplifier) (VO3-2509-06) 
NPN Epitaxial planer transistor Si 


е Absolute maximum ratings 
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FEATURES/GENERAL INFORMATION/YK-88C 


FEATURES 


1, SINGLE CONVERSION SYSTEM USING PLL 
CIRCUITRY 

The single conversion system. with а unique PLL Phase Lock- 

ей Loop circuit. FET balanced mixers and MOS FETS 

assures excellent spurious and intermodulation 

characteristics 


2. BUILT-IN DIGITAL DISPLAY 
The digital display affords easy reading of operating frequen- 
су to an accuracy of 100 На. on any band and any mode. 


3. BUILT-IN SHIFT CIRCUIT (Passband Tuning) 

An IF SHIFT system is built in to the transceiver to allow shil- 
ting of the IF passband, thereby eliminating adjacent channel 
interference, 


4, 3.5~29.7 MHz AND WWV BANDS 

‘The transceiver is designed to operate on LSB/USB/CW in 
the 3.5~29.7 MHz bands. WWW (14.5--15 MHz) is also. 
built in to the transceiver 10 permit accurate frequency 
calibration, 


5, COMPACT, LIGHT-WEIGHT DESIGN 

The TS-120 has many advanced features. yet it is compact 
апа light-weight and suitable for mobile and field operation 
ав well as fixed station operation 


6. EASY OPERATION 
All controls and switches are carefully arranged for ease of 
‘operation, ensuring convenience and versatility. 


7. ALL SOLID-STATE DESIGN 
The all solid-state. compact unit features a wide band final 
stage, eliminating the need for peaking controls. 


8. FOUR FIXED CHANNELS 

Four FIX channels can be installed, one tor each of the 7. 14. 
21 and 28 MHz bands The 3.5 MHz and 28 МН: fixed xtal 
position can be exchanged by simply moving a connector on. 
the AF-GEN unit 


9. FULL RANGE OF AUXILIARY FUNCTIONS 
Тһе TS-120 is equipped with VOX. balanced gate noise 
blanker and a 25 kHz marker. 


10. OPTIONAL CW FILTER ҮК-88С: 

The 18-120 permits use of the optional YK-88C CW fiker. 
СУУ semi-break-in operation is provided using the built-in 
VOX and CW side tone circuits 


11. WIDE VARIETY OF OPTIONAL ACCESSORIES 
The following optional accessories are available 

Regulated Power Supply (PS-30). Mobile Mount (М8-100). 
CW Filter (ҮК-88С), External VFO {VFO-120), External 
Speaker (SP-120). and antenna tuner AT-120. 


GENERAL INFORMATION 

Page 49 shows a block diagram of the 75-120 HF Amateur 
nscewver. It employs a single-conversion system with PLL 
сиситу The IF is 8.83 MHz 

The TS-120 features a number of unique circuits and overall 
high performance. It is designed so the PLL lock frequency 
of each band, the CAL marker signal, and the counter clock 
circuit use a single reference frequency crystal instead of in 
dividual crystals as found in the TS-820 series transceiver 
Circuits include IF SHIFT, VOX (with semi-break-in CW), side 
топе. noise blanker (NB), and crystal calibrator (CAL) for con- 
venient and versatile rransceive operation, 


YK-88C SPECIFICATIONS 


Center frequency: 88307 kHz 
Center frequency 
deviation: Less than +150 Hz (6 dB) 
500 на —6 dB 
1.5 kHz (— 60 dB) 
Less than 2 dB. 
648 +208 


Less than +2 kHz ~ #1 MHz 
More than 80 98. 
6000 35%, 15pF +5% 


| Loss s.s | 
IMPEDANCE | 
6002 пре 

= те о же ж 5 


FREQUENCY бина) 


YK-88C filter attenuation characteristic 


CIRCUIT DESCRIPTION 


RECEIVING CIRCUIT 


The signal from the antenna is fed to the 8.83 MHz IF trap 
circuit. This signal is stepped up about 10 dB and im- 
pedance-converted by a wide-band transformer before it is 
applied to the bandpass filter (ВРЕ). The BPF is common to 
Transmission and reception. eliminates the need for a 
preselector, and makes the RF section compact in design. 
The signal from the BPF is fed to the dual-gate MOS FET 
wideband RF amplifiers consisting of a 3SK74 (Q1) and а 
2361815 (02). where the 2 MHz to 35 MHz signal is 
amplified about 20 48. 

The RF amplifier output passes through a wide-band 
transformer 10 the input balanced transformer of the 
balanced mixer (two 3SK74s, Q3 and 04). where it is mixed 
with the УСО output from the PLL and converted to the 8.83 
MHz IF, This signal is applied то the IF unit, through the 
coramic filters, NB gate circuit and the crystal filter, The NB 
circuit is controlled by the NB switch on the front panel 
The signal, passing through the crystal filter. is amplified 
about 90 dB by the three-stage 35К74 MOS FET IF amplifier 
(01. 02. and ОЗ) and із demodulated into audio by the 
four-diode ring detector 

From the final IF stage. the signal also passes through а 
buffer amplifier and is fed to the AGC circuit where it is 
detected and amplified Receiver gain is controlled by this 
АСС voltage applied по the second gates of the RF and IF 
amplifiers. with the time constant determined by 838 
12 2Мй) and C40 (1uF). Input levels of 2 dB and 34 dB are 
indicated as 51 and 59 on the S-meter. The AF signal is 
amplified by 01, а 282240 (GR). gain controlled. and 
further amplified by ап HA1366W (07). the power-amplifier 
IC. to to drive the speaker This signal, which is tran- 
sistorcoupled with 014, a 2518160. and 015. a 
25А1015(Ү), is sampled for ANTI-VOX control, so the VOX 
сиси is not ripped by the speaker output. This new system 
is a departure Кот the conventional transformer-coupled 
sampling systems. 


TRANSMITTING CIRCUIT 


The microphone signal is amplified by transistors 018. a 
25C2240(GR). 010. and 011, each a 28С1815(0), and is 
fed 10 the four-diode balanced modulator (BM) circuit 

Microphone impedance is 5000 to SOK. 

The 883 MHz DSB signal rom the BM is amplified about 10 
88 by Q12. a 2SK19 FET, and is fed to the IF unit where the 
unwanted sideband is removed by the crystal filter 10 
produce an 558 signal. The gate of 012 is also controlled by 
the protection voltage which is developed when the 
transmitter output looks into an incorrect load, continuously 
reducing output power. The SSB signal from the crystal iter 
is amplified about 30 dB by the 35К74 IF amplifier (Q1), and 
is fed 10 the transmit 35К74 MOS FET balanced mixer (Q5. 
and 06). where it is mixed with the УСО output and con- 
verted 10 tho final transmit frequency. 

Unwanted spurious components are eliminated by the 
transmir/receive BPF circuit. and the signal is 
wideband-amplified by Q7. Q8 (25С1815), and 09 
(282086) 

in the final uni. the signal в amplified by the 282078 
driver (01), ага by the 25С2509 push-pull power amplifiers 
(Q2 and Q3). Then the signal is amplified by the 2962290 
push-pull power amplifiers (Q4, 6). The signal then passes 
through an RF filter and is fed to the antenna. 

Antenna output is toroid-sampled to detect the forward and 
reflected power The forward power is used for ALC and the 
reflected power for protection, Forward power is fed to the 
second gate of the 35К74 transmit/receive IF amplifier (01) 
with а time constant determined by R4 (1.5 МО) and C25 
(047 uF). For CW operation, block bias keying controls the 
base circuit of the 2SA1015 switching transistor (010) in the 
ВЕ circuit. 010 controls the first and second gate voltages of 
the transmit mixer (05 and 06) and the base voltage of the 
predriver (09) 


FUNCTIONAL DESCRIPTION 


TS-120S FREQUENCY SYSTEM 


The 78-1205 employs single conversion with a unique PLL 
circuit. as shown in Fig. 1 

Тһе frequency system is basically that of the 75-820 with the 
exception of the PLL circuit. 


PLL CIRCUIT 


УСО output is obtained by synthesizing the 10 MHz and 500 
kHz reference, from the counter, and the УРО and CAR in. 
stead of a separate HET crystal circuit for each band the TS. 
120 uses the counter reference oscillator. and a program. 
mable divider circuit contained in the PLL. This simplifies cir- 
cuit design and eliminates changes in transmit/receive fre- 
quency due to HET crystal frequency deffrences. Fig, 2 
shows PLL circuit construction and Table 1 shows the ire 
quency in each circuit, 

Relerring to Fig. 1, MIX (3) combines CAR and VFO signals 
and is operated straight through to mixer (1) on 3.5 and 7 
MHz. MIX (2) operates at 14 MHz and above with the 
output of MIX (3) to provide mixer (1) input, as shown in 


Table 1. MIX (1) output is filtered, amplified, shaped and 
dwided by the programmable divider to obtain 500 kHz 
output 

‘The programmable divider converts the information from the 
band switch into а BCD signal in the counter. By presetting, 
the signal is divided at the ratio shown in Table 1. The phase 
comparator is a Motorola МС4044Р, The loop filter 
‘amplifier, component transistors. minimizes unwanted 
spurious signal If output of the phase comparator unlocks 
for any reason. VCO output is switched off to prevent out of 
band emission and, simultaneously the digital display blanks. 


CAR OSCILLATOR 


The CAR oscillator contains one oscillator and two crystals 
for LSB. USB. and CW operation. The oscillator frequency in 
‘each mode is listed in Fig. 1 

Oscillator frequency can be varied by the IF SHIFT control 
during reception. 
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iSB 88285 мн: 
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Fig. 1 TS-120 Frequency configuration. 


FUNCTIONAL DESCRIPTION 
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Table 1 The frequency chart 


VFO OSCILLATOR 


The TS-120 VFO oscillator has been developed on the basis 
of the 15-820 and TS-520 VFO. It is physically smaller. and 
из operating frequency has been raised to cover 5.5 to 6.0 
мн 

During CW operation, transmit frequency is shifted approx 
800 Hz above the receive frequency. CW shift is also digital 
ly displayed 

The main tuning dial covers 25 kHz per revolution and із 
calibrated at 1 kHz intervals. А 10 kHz subscale is also 
provided. The operating frequency can be read easily from 
either the analog or digital display. 


DIGITAL COUNTER 


Тһе TS-120 digital counter employs a VFO frequency coun- 
ting system as shown in Fig. 3. 

The VFO frequency is mixed with а 5 MHz signal obtained 
from the reference oscillator chain by а 38К73 (07) and is 
coverted to a 1 MHz signal. This signal passes through the 
LPF. is amplified, buttered and shaped into a square wave, 
passes through the 0.1 second gate circuit and is applied to 
the four-digit counter. The signal is counted from 10 Hz 10 
100 kHz and fed to the preset counter deriving the carrier 
output. 

The 100 kHz order digit presets "8" or "0" to display the 
operating frequency. 

The 1 MHz and 10 MHz order digits are composed by diode 
matrix operating on bandswitch information 

The counter outputs are switched by the multiplexer and are 
converted from BCD то seven-segment information by the 
decoder to light the fluorescent display tube. 

The 10 MHz signal from the time-base reference oscillator is 
divided to produce gate, latch, and reset pulses which are fed 
10 the counter. The 10 MHz and 500 kHz signals are fed to 
the PLL circuit 

The marker circum produces а 100 kHz signal which syn- 
chronizes the 25 kHz multivibrator to obtain a marker signal 
эз accurate as the reference frequency. The analog dial can. 
be accurately calibrated 10 the marker signal 

The 1/10 division at the first-stage count-down chain uses 
low-power Schottky TTL. while the remaining divisions are 
made by а CMOS IC for low power consumption and 
minimum spurious emission. 

Because of the IF SHIFT circuit, the CAR frequency is in- 
dependent of the transmit/receive frequency Once the VFO 
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Fig. 2 TS-120 PLL circuit configuration 


FUNCTIONAL DESCRIPTION 


FUNCTIONAL DESCRIPTION 


frequency is counted. the operating frequency is indicated as 
accurately as the 10 MHz reference oscillator frequency is 
calibrated to WWV. Operating frequency is indicated a 
curate to the 100 Hz order. regardless of the band or mode. 
If the VFO output varies (beyond the band edge the 1 and 10 
МН: digits disappear and a blanking signal is developed. 


Operating band 


Blanking frequencies 


35 MHz more than 4.0000 MHz 

70 мн? 1655 than 7.0000 MHz 
14.0 MHZ less than 14.0000 MHz 
210 MHz less than 21.0000 MHz 
28.0 MHz less than 28.0000 MHz 
28.5 MHz more than 29.0000 MHz 
290 MHz less than 29.0000 MHz 
29.5 MHz more than 30.0000 MHz 


PROTECTION CIRCUIT 


Fig. 6 shows the TS-120 protection circuit. When the 
transmit output load varies, the toroid in the final circuit 
Samples reflected power It is then rectified and amplified. 
producing а protection voltage to contro! the 25К19 (012) 
оп the AF-GEN unit. so transmitter output is continuously 
reduced 


FILTER UNIT 


1. ALC: Protection circuit (VSWR) 

The protection voltage picked up by 118 in the filter unit is 
amplified by Q1 (25С1816). then applied to the ALC line to 
control the output voltage. 

The ALC voltage is amplified by Q3 (251815). For the 28 
MHz band. the output power 5 lowered то 50W by applying 
BAND information to the 8 terminal зо that 02 controls the 
emitter voltage of ОЗ. For mobile operation, the power out- 
put is lowered to SOW in all bands by grounding the PO ter- 
minal of the filter unit so that the power down circuit for 28 
MHz band is operated 


2. Fan drive circuit 
‘The output of the thermistor detecting the temperature of the 
final unit is applied то 06 (253562) ма Q7 and 08, so that 
06 is switched to operate the fan. The fan starts to rotate at 
about 45°C although the operating range shown in specifica- 
tion is 30~60°C. It stops when the temperature drops to а 
level 5~15°C lower the start temperature. This circuit 
‘operates regardless of transmission or reception because it 
detects the temperature of the heat sink 


3. AVR circuit 
The 11V AVR consists of 04, 05 and Q6. The regulated 
voltage is supplied to every unit except for the fan drive cir 
Cum during transmission. The fan drive circuit is always 
supplied with the regulated voltage regardless of transmis: 
sion or reception 


4. Filter circuit 
The fiker is a 2-stage constant К filter (3-stage for 3.6 MHz 
band). 


FINAL UNIT 


1. Temperature protection 

1 Core temperature protection 
‘operates when the output transformer temper 
ceeds 120°C. 

2 Operates when the heat sink 1emperat 
90°C because of some defect 
‘When either of the above protection systems operate, 
the RL circuit in the AF GEN unit is turned OFF and the 
unit is forcibly placed in the reception mode and 
Transmission is inhibited The protection circuit 
automatically recovers when the temperature drops to 
the normal level (13. the temperature drops by about 
40°C), 


ге exceeds 


2. Temperature detection by the fan drive circuit 
The heat sink temperature is detected by the thermistor TH3 
10 control fan operation. 


Fig. 5 TS120 Protection circuit 


OUTSIDE VIEWS 


Front glass (A) Dial seal (A) LED PR21120 
4810.061204— о | (в20-0810:04) (vi 


Knob inside) «3 


э20068 [0710-04 


(843:0621-04) ікімд-- Knob (Outside) «3 


1в43-0620-04) Т} (к21.072%-04) 
Meter 

(831-0618.05) 

Indicating tube 9-87-12 _ case (A) 
1V40-7760-86) (801-0743-02) 


Front glass (B) 
1810-0613-04) 
Pointer knob (Smal) 
1К23:0711-04/ 
IMODE SW) 

Paddle switch 

ISTBY SW) ^ Cose (8) 
1844:2402-05) a (А01.0740-02) 


Panel 
(A20-2330-05) 


ар Malo socket (MIC). Seesaw switch (POWER) 


(606 0451.081 шини 636240205) 
US Jack (PHONES) _ Foot 
(02-0323-08) 


(€11-0034-26) 7 
Push knob (Square) XB Main knob ом 


к20-0709-04) 


= Pointer knob large BAND 
1K21.0722.04) (820.081 1.00) (К21:0723-04) 


Heat sink VOX knot x 3 
#01.0735.03) 1K23.0712-04| 


в DIN Socket 
(бов-о861:15) (EXT VFO 

Panal ossy 0 

(420.2348-03) =] 


US jack EXT. SP} 
(Е11:0402-05) 


M type receptacle (ANTI 


цо 016208) сар 


042-0038-041 


wing nut 


7P он 
(14.0809. 05] 


Socket 
1806.0751.08) 


(REMOTE! 
Fan Cable with DC cord, 


1Е30:1632-05) 
6P saure socket 


1E06.0671.05) 
(POWER SUPPLY 


(740-0301-08) 

1608-0405-05) | 

Motor housing Heat sink cover З рое phone jack (KEY) 
(F29-0406-08) (F07-0826.03) (11000515) 
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INSIDE VIEWS 


TOP VIEW 


AF GEN unit 
9-111001) 


Counter unit 


154-130000 — 
inal unit 
(586-1350-00) 
Fiter unit 
(81:1200-00) 
VFO assy unit 


(x60-1070-00) 


CAR unit 
(X60-1500-00 


Relay unit 


RF unit 
(хай 1260-01/ x41-1260-001 


BOTTOM VIEW 


Switch (A) unit 


IF unt 
8-121001 
1X81-1 140-00) 


ІШІ"... 


Switch lO) unit 
ат 1 150-007 


PLL unit 
(X60-1490.00 


PC BOARD VIEWS 


У RF UNIT (Х44-1260-01) 


91,36: 35K74(L), 02,7,8:25С18151ү), 09: 25¢2086, 00:54 1) 7 i 1 
01,3,5:181587, 02,4:152588, 06,7: 161555 Ч А H 


наан си ais 
81! mS 
2502086 2SAIOISIY) 284600) 2skioiy) азквомо: зекте) ЕУ 
25С18151ү) 2SK19 (GR) — 
Fan 


Y IF UNIT (Х48-1210-01) 


01-:4,6,8 
2461587 


05,7 
{181007 
09,10,13, 
17232 
1151555 
ЁОЛ 
МКГ 
D16: муз 


Q13 : 3SKT4(L), Q4: 2519 (Y) 
Q5:2SCI815(68) 
1, 06,7,12,13: 25С1815(Ү) 
^ Q8: 25К19 (GR) 


99~1: 25C460(8), 014: 25КЗОА(0) 


PC BOARD VIEWS 


Y SWITCH (B) UNIT Y SWITCH (A) UNIT RELAY UNIT 
(Х41-1150-00) (Х41-1250-00) 


Y AF, GEN UNIT (X49-1110-00) TR 01:29С1959(ү) 01,2:151555 
ES 


m 


(0) 


91,18: 2502240 (GR) 
92: ирслазобн, 03:25А47З(Ү) 
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912: 2519168), 015,21: 2541015 (Y), 022: 236181568), 024: 25А562(х) 
014.4,11544, 23, 24,26: 1N6O, 05: 42-061, 06~9:152588, 015:151587, 017% 22,25,27,28 : 151555 


© Ka == 
Se SE = rd хээ ШІ 
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281815 (7) 252240168) 
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CIRCUIT DIAGRAM 


У PLL UNIT (X50-1490-00) 


PC BOARD VIEWS 


Y PLL UNIT (X50-1490-00) 


Sy 525 


A AE pe 2*l ma 


M IF ш 

Е ug owls АЭ 3t ТБ 

ead STe D © с elt 
Brad Га по аиа 
ез лын Їл ү 


P UC 


HM r: 
jn | | 


4155 какво 
lp ELE ELT 
Hiro D LG cs Ва 
LN ЧЕ 
+ ізі АЫ dh 
| оо үт 
MB Т T efus O 
Gr d pP EOS qr pot o ea AR gai nen site 


3 а 500 Бо Dis Yo o 9 
E ЕСЕ: Ев Банн 422128 
es git ЕЕ 839521 mrs 

Чи Suse, E ы eS Зам орі 
БЕЕН %<-К. 2244 zs ұл 
шы эг Fe 


15 


CIRCUIT DIAGRAM 


+ COUNTER UNIT (Х54-1360-00) 


| 00000 
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PC BOARD VIEWS 


+ COUNTER UNIT (Х54-1360-00) 
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PC BOARD VIEWS 


Y VFO UNIT (X40-1130-00) У CARRIER UNIT (Х50-1500-00) 


01,2: 25646018), Q3: 25С1959(үЈ 
01,2,4~6: 151555, 03:15У53А 


01:38К22(Ү), О2:25К19(0), 03: 2SC4601B) 
94:25С1959(ү), 04: 152588, 05: 15V53A 


Y FILTER UNIT 


28.58 за 36 
prd Sue 


m 


Q195,7,8: 281815 (Y) + 
Q6: 254562(ү), 09: 25А473(ү) 


D1,2: N60, 03 :WZ-044 23 
04,6,7,9,12 1151555 < a. ч ыг Ч Ta T 
D5,10: WZ-061, D8,11,13:wz-090 at Би ъс Сы 


250181519) 2984608) 25к19(ү) 2SA47SUY) 28А562(ү) | 38К22(ү) 
2561959(7) 


PC BOARD VIEWS/CIRCUIT DIAGRAM 


Y FINAL UNIT (X56-1350-00) 


Ё 


ат 12362075 94, {2562290 01,3: 50-03 
02,3: 2562509 06,7: 25023507) 02 {5-44 
04,5: 1NGO 


PARTS LIST 


Note 1: 
Only special type of resistors (example: cement. metal film. etc.) and capacitors lexample: electrolytic, tantalum, mylar, temp. 
coeff. capacitors) are detailed in the PARTS LIST. Forthe to value of all common type components refer 10 the schematic 
diagram or the PC board illustration. Resistors not otherwise detailed are carbon type (1/4 of 1/8W) 
Order carbon resistors and capacitors according to the following exemple: 
А carbon resistor's part number is ЯОТАВҮ 2£222J 
А ceramic сараслог 8 number is СКАБЕТН1032. СС45ТН1Н2201/ 

1. Type of the carbon resistor 


3. Resistance value 


—— қ 
TE 2- means 22 x 10? = 22000 (2.20 
ярлау 
яртасу Significant figure Multiplier 
2 E гэ Example: 221-2200 224 + 2200 
222-220 225 - 22M 
мез 223 > 2240 
4, Tolerance 
J = +5% (Gold) 
K = £10% (ей 
Noto 2: 
K USA tuope Т. Briain 
CAPACITORS Type ... Ceramic, Electrolytic ete. 
2= Shape ... Round, Square et 
Type 1 
vee реуі 3= Temp range 
1H, 220 J 3'=Temp coef 
ыр е уље Vase соо 
5= Value 
6= Tolerance 
6. Tolerance 
те | с Те [в [км] х [2 [> No Type 


(% |+025 | #05 | +2 


+10 | +20 | +40 | +80 |+ 100 | More than торе — 10~ +50 
319 | #70 | =20 | -20 |-0 | Less than 4.7uF —10~ 475 


cod] 8 | c |о | | © | Value less man 1008 


(oF) | хол |+025 | +05 | +1 | #2 


скаве 5. Capacitor value 
Ceramic capacitor (type 1) 3 Example: 010 — 1pF 
2 100 — 10pF 
Cord soc т 101 = 100pF 
Operating temperature | -30 | -30 | —30 | 10 1027 0005F PORN 
ЕУ +85 | +85 | +85 | +70 103 = O014F 
ccas 
CC4500... Color ска5 
Ceramic capacitor (type 1) temperature coeff capaciter 1:3 x 
color | CH | LA | PH | RH | st | тн [оин 
(Black) | (Red) Orange) (Yellow) ||Green) | (Blue) | (Violet) Ї 
рет/°с] o |-во |-150 |-220 |-330 | —470 | 750 


Type и Type | 
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PARTS LIST 


1222 
дейно | Pans No Description БЯ 
GENERAL 

‘CAPACITOR 
с" | €90.000805 | весе 22007 пену 
ca~s | Скавғтнтоз2 | ceramic Оо +в09-204| 
RESISTOR 
пуз | 014862000) | Carbon esser coca 25% 1/4W 
858 | RCOSGF2HIOTY | Solid resistor 1008 18% /2W. 
вт | R92.0820.00 | Cementresisor 16 mit 
IEMICONDUCTOR 
or [vivzresos | пөн sae 
oa [мт в | шо радд | 
0з __| vir-o240.05 | zenerdiode 12.00 | 
POTENTIOMETER 
ДЕСЕ | 
1040 (ву AF 
wma | 0s-o402.05 | rotai mic 
том (ву CAR 
СЕРТ 
зом к SHIFT 
MISCELLANEOUS 
si Û ззв240205 | See saw switch POWER | 
52 | 548240206 | Paddle switch stay 
83000 зага41708 | Rotary awien MODE 
sa — | 501.2417:18 | Rotary switch Bano 
1-8 | 40111-03 | Femnductor 1500. 
го IE 
01072602 | Case tB) Lower е 
20.234903 | Paneloss'y |ж 
= | 205.0701.08 | Speaker grit ciom | 
= | влсовізоа | Front las (8) 
8200811:04 | рыла (в) 
PLL2 830000805 | puoriamo 2 
- esroseos | Meter 
= | езеомотоа | Spacer 2 tories 
842:1644.00 | indcaing plate МОХ 
8а2:1659:14 | indicating plate ADJUSTMENT) 
= | 843-0620.04 | Name piata 7) E 
иг а 
эво.264300 | Operating manual WII) а 
2 880:264400 _ | Operating manusi T) = 
= | 351087700 | service manual КМКТ = 
021.0807.08 | Band srat 
- | 02204005 | Universal joie 
= | өюоюзог | сонлу 
| 806018205 | m type receptasie ANT 
= | £08.0252.05 | 2P metal socket Power адау! 
06045105 | aP merai socket MIC 
= | €08.0751.08 | 7P DIN socket REMOTE tacs) 
200 | 06.0851.05 | ap oim socket Ext. vro SW 
£07.0751.05 | 7P OIN piva REMOTE 
— 1811.0008.18 | 3 oole prone ace xev 
= #11:003426 _ | PHONES | вх 
НЭГЭН” 
- | 2000-05 | Prone sing extsriacsn | 
— |ызою?® | gole лота 
иг 
= | 29.0407.05 | snage connector 


по 
Ret No | | разно Description Ел 
z E30-1632:05 | Fan Cable (min DC соға) 
= 830163805 | PC Cord Assy (ACSY) * 
= 05.209405 | Fuse 208 
= F07-0826-05 | Heat sink cover у. 
F09.0405.05 | | Fan 
5 (602-0505.05 | Коса D spring x3 
E нот:2619:04 _ | Carton inside! МК) 
= HO1-2620-04 | Canon inside! M) 
= ноз-1706:04 | Carton outside) IK) 
ноз.1707.04 | Canon loutsieel WI * 
= ноз-1708:04 _ | Carton болоо (T) а 
E Нот-257404 | Case cover 
= 10250902 | Front packing toturo E 
2 M10:2610.02 _ | Rear packing foture 
= H12.0441.04 | Accessory box 
H20-1405-03 | Provective cover 
b H21.0701.04 | Protection sheet for VOX CONTROLS 
- 302032208 | рока 
- 30204004 | Tat bracket 
E 221:280604 | Mounting stopper (SP) * 
= 331014104 | Spacer ing forme 
5 342003804 | Hole plug 
2 342040104 | Knob bush x2 
= 361.001908 | vinyia vo x 10 
361.021005 _ | Vinyle se 
281040108 | Nylon cobie tio x + 
«21.072204 | Main knob VFO 
= | 1072304 | Pointer knob large 
- 1821072404 | knob utside 3 
- 23.071008 | Knob (тие x3 
2 23.0711.08 | Pointer knob (вен 
- x23-0712.06 | VOX knob «3 
к29:0709.0 | Push knob (square) 6 
- N14-0808.04 | Spanner Nut 
= |m1e0s08.06 | wing nut 
- 1N19.0607-08 | Nylon panel washer 
N99-0903-05 | Hex head screw (VFO) 
= 70300275 | Speaker 
- 110.0301.05 | Fan motor E 
846.0058.00 | Warranty Cara IK) 


SWITCH (A) UNIT (Х41-1140-00) 


тее] таш. mm 
БЕНЕСПГЕШІГІГГІГІІ 

SWITCH (В) UNIT (X41-1150-00) 
"umm me E 
mi ImDracezeoera | Camon rennir soon 25% а 

Di ГИЙГ чиг 

жз [ожно јелима 302226 

fer” |exearrniose cuam Sone тес» 
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PARTS LIST 


RELAY UNIT (X41-1250-00) тула GE: as 
шан Description mots} | сво | csroseos | corame оази Suv 
сво | сводинао | бетоне «ли води 
CAPACITOR Ста | CCASRHIMI20J | Ceramic 128 10.25pF. 
с Тейвенож [esame оок >60%—20% cme | ccasanınıors | teme 1000F :5% 
© сводилнват | Electrolytic 04748 SOW св | сооввинот0с | Ceramic бк хосыг | 
RESISTOR RESISTOR 
mua [0148820002 [Carbon resistor осоп +5% aw 81—66 | явтасвсоос» | Carson Resistor 0000 25% 1/4W 
#2232 | нот USED 
SEMICONDUCTON/RELAY 
SEMICONDUCTOR 
S mm [пеню S Tue fm оно 
Ho өн безш: са | vos 1815.06, mee ево | 
03-8 | vos-tocz se | rer isa 
078 |\озлаз% ЕЕЕ 
DC CABLE ASS'Y (E30-1638-05) 09 V03-2086-06. Transistor | 2502086 | 
ою |уллоо | темана 28101800 
CER x БЕТТЕ Сэнс | еве 181887 
beater! | V11-0414-05 Diode 15251 
en os  |vironoos | ова 181887 
кые СТ 54 |vınosıaos | оов 1826 
20 [300408 | левове os |узозов | юва 18188 
= 201:0201-08 | Vinylo tex 10 Ds Ls LE ap Diese 19199; 
o7 | viroosi-es (ж 1860 
vivai7276 — oem 151885 
RF UNIT (X-1260-01) = - 
COIL/INDUGTOR/TRANSFORMER 
БТ БЕРЕ mer jo [350505 [тош ea wie 
са [icons 1 
з аяғы замн 
Gio ч BPF coil 35мнЫ 
с Tecaommmoen [corame зоок is явган Земна 
сз  |eaossınmo2s | Styrene 100028 ка [iaecooos | араш эм 
c5 CCASRH!H221] | Ceramic 220pF о 134-0701-05 | BPF coi. эмн: 
св |ecasmmmmsis [ceame тво з коб | аро мна 
Сә (шабаны came 22008 la | азк07020 | веш aM ww 
cro [ссн | сете ы Lio | 130:07020 [Bere sammen. 
cn |ссавянінэвоз | сите зог U1 | 1340702085 eal јами WWV 
са  |ecasamımons | cerme тюк з | 194070405 |ареш мш 
cis [ecasammmoon |симм лозе из [uxoris [arten мш | 
св. |ссавянинато | бете 2F па | 134070605 — aec мї 
с? |осавяниназо eame Заре Us  [i3eomros | epcot самы 
сло |ссевянназо |Ceame 332 i6 мо» (южыш — 28M 
c21 |ссавян'ніооо сон торе Цаас 
©? |ссавяніновос | Crane spf шале | мологүо3 | Feminauctor tm 
сав |ссавянінозос | саты dor 120 10101108 | por inaua 10004 
cas | ссавкннотос dor ит | 4016902 | питали иван 
car |ccasamınaros зе 12223 |шољтло3 нр 
сз | 00026206 prn 14 Forn inductor OATH 
саз |ссввиноос | сате Yor 202508 125-27 140-4711.0 | лах 47044 
cas 1090026206 | севе Обыр 25W 12820 |1a0.1021.09 _ | Feminauctr ih 
c37~38|c90.0262.08 | corame 004707 250 13031 | мологоз | Битвы 10051 
сю | coassurnazos | corame 2ш 132 [ied eoa | perindu азан 
са  |csooaszos | cerame ОЕ 288 їз |(39009208 | Помен“ Зам 
саз | ЕТІЛЕ coame 159F ie uo-o 03 | rendue 10044 
c44 |ccasstin220) | сие 220 i35 [зовно о [Tae вазмн. 
cas | ссаввстногол 27a T! |азеовәвэв [праса Ат 
саба | сэт оков оо ооље та |.19.0903-05 | wade range папите. 
49.50 | C90-0262-05. 0047,F 2597 та 134-0697-05 Output coil 
css |c900262.05 | (шата оро zu 15 |1190308.05 | wide band wanstormer 
сы | coo.0262-05 | скат оба замы Te __||ло30205 _ | wie bend хээт Pony 
сәт ЕЛДЕ came 2200 
свз. CEO4W1C100 Electrolytic 10xF IMIECELDANEOUS. 
64. CEO4WIC100 Ceramic — 1088. = | 82934045) Bola мейе зас: 
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IF UNIT (X48-1210-01) 


PARTS LIST 


АЕ-СЕМ UNIT (X49-1110-00) 


Ret. No. Parts No. Description. tia] | Ret мо. Parts Мо. Description. iud] 
CAPACITOR CAPACITOR 
са Тесавелновос | corame Бог fer Тесевенинтооо | смете Торе завоя 
caa | ссовылнатол | corame «тов сз easamrnasax [мии ооз 210% 
cs | свовмистоо | естір тоне K^ ^ [сюн | всиомк 047,6 SOW 
са: |ссазвына?а; [Came арк ©з Icmwewiazzı | висномис 2208 10W 
©з | ссавбинво» | corame 1505 ГО 
сав | ссаввинотор | ceramic тре c» |спәзмантоак (мим олак лоњ 
caa | ссаввитнтобо | Ceramic тор стола |скодилстога | висиомк 1000,7 16wv 
сав | cassnıners Came 4706 ЕРИ ЕТТЕ Immer ола гох 
cas | CCASSLIHAO) | сим arar сїз |скофилозо | висномк ала МУ 
сю | скодалноо | болом ta (ста [casamos |мим олак гох 
Сат | ceoawinoro | вестоцис ta cre |czoswics70 | ectomtc ык ОНУ 
сав | ссавзлнозос | Соате зот хосын сл |сюамтното | весиовие 1uf sowv 
cse | ссзавинаток | Сиате а70р 10% св |савампназко |мим || 00228 =10% 
cre — |симмісюо еюм 105 1ew 
RESISTORS ete >; 
81:67 | яотвсааеооол | carbon esser 0000 «s үн с\з |ceoawica70 | eeewontic enr 168у 
UTE сз |совамтнишк |мим ont 500% 
cas _ [ceowicni | econ 220и 16W 
voriose — [rer E 30-33 jecescntn220) [came 220 55% 
voB-0012.05 | Fer актива) сэ? осаввынівіы [ceramic 1809 +65 
Умлотов | Tansinor 284101540) Cae |ссавснінтооо |cwame 100 зов 
vos:1815.06 | талша 28с1618:0 ЕСЕН ГЭЭЛ ехэ лэл fete 
vos.0012.05 | per 25K 1916") caras ecesstiniors |Сжате 100p 55% 
Y03-0079-05 | Transistor | 28046008 Саз |сковвиноо | бесиоме tur SOW 
Vos: 1815-08 2scieisin cas |eceoawiaz21 | mocro 2200 10W 
v11.0370.05 181587 (сав |ceoawrean7 |Ежсмоме 474 гвиу 
уугалво 66 151007 БЭЭ 
V11.0370-05 181887 БИМ ОО Immer оти 210% 
уттатвове 151007 Саваз |ceoawiesn7 _ | весвоме azur 25W 
v11.0370.05 181887 сю  |ceoswimoio ^ tero ти SOW 
Ууга076:05 151556 се  [ceoawinaRa | ecvonie 324 Бону 
v11.0051.05 то сз |сеовилноо term ta Бону 
у! 07605 151555 css Iccasusım2203 (coame 220 288 
уугаавт ав ‚neo св (сазаны [came 1006 25% 
Y21.0004.06 | varmor миз с |ссавсчзновос |ceamc spP 102Ғ 
vi1.0076.05 __| бебе | 15166 cse (ссањілнало [ceramic ame + 
POTENTIOMETER сев |Ссавеилнато: [come ало + 
Таа сет feeoawicioo ^ |весиоме 104 тему 
ЕЕ ДЕДІ мм 
свето |бав2м1н123 [aver обыр 210% 
тмостов/сонс cri аван [mr or 210% 
а Tores Т < | | эээ. (сазміншік vver соты соч 
Ша re еы ста (серамтното | бөхөө ње боюу 
en | әв Iceoawrazzı | бесно 2204F по 
БЯ с+-- е сов? сеойнтА420 |enerome а?а лом 
БА | | торсон сәв oszwiwozok | мин _ 000226 210% 
НЫЙ (сасыр ае cs  Geoewinana  |висиоми 334° sow 
Еле ее Овоо Скодриноо |несноуне ын оо sowv 
АҢ өч ЭГЧ cer Соаминузко (мим осал 210% 
= сз | созгмініік (мии 100026 +105 
MISCELLANEOUS. ces koszmımeran мим ообу :10% 
ха [91020805 | свицио element томас | = | |0586 feoawrean7 o |восконне arur 25v 
спа |172031008 | Ceramic sior tor Na НиЛ ЭТЭ 
= | 2300604 | Terminal Square) саз |ecassuinio:s (corame 1009F 25% 
po ома too |своентсого | eeewonnic 2205 Тому 
RESISTOR 
81--113 |RDT4C820003 [camo 0000 sse waw 
волввваеоос: 
ma jastacasoen2) |мезна 820 25% 28 
вав возакот USED 
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PARTS LIST 


пет pum cS PLL UNIT (X50-1490-00) 
Re- 
тана | оламе 2255 Бэ 
SEMICONDUCTOR 
а: | vos-2240-06 [Transistor 282240(08) 
az |изолоәзв |с авслазоан (сы аны 
оз | vor-0473.06 | Transistor 25447310) сї Тосавтнтнггоз Tcerame 226 55% 
04-6 | мозлввов | Transistor 25181500 6200 |ссавтнінозос [ceramic SpF | хогын 
a7 |узоливов |с натаввиг ca овавтникаго |Ceame 22pF 25% 
он | VO3.0079.05 | Transistor 26с460(81 са |CEOWIA7O | elecroinic ал 10W 
оз v03.1959.06 Transistor 2961858 V) | © CCASUJIMS60) | Сеатс БӘР +55. 
ололт | vos-1815.06 | Transistor 29С161500 | св |сеавилнати |cerame 216 55% 
аш | vos.cor205 | per 25K19 (GR) се | ccestutnis0s [ceramic 1606 25% 
Q3 | vos.0079.05 | Transistor 26с460181 Cio | ссавтнінозос | Cerame зоғ | холбо 
014 | vos-1818.08 | Transistor 25181500) ст |сеатнинг2о |cerame 220 хэх, 
ars | vor-1015.06 | Transistor 264101501) сїз | ceoawiaa7o | нестон 47,F ТОМУ 
016.17 | хозлөтв ов. 25181510 саз | ссавтнииззои |ceame зэр 188 
os | vos2240.08 2502240 GR) Cie |Ссавтнтналоз |Сыатс ак 45% 
19.20 | vos-1815.00 29181510) ст |Ссавтнінатоз |cerame 2707  +5% 
O21 | хоулотвов. 25А1015 01 сте  |ccasusın2203 |сызтс 220 45% 
022 |уозлазвлв 281815 (GR) C19  |croewıae20 | весиоме ар тому 
02223 | vos-1815.06 | Transistor 26181510) со  |ecesunntons [омат 100Ғ 15% 
924 |vo1.0032:05 | Trannstor 265620) C21 (ccs wan) |Сеате 2208 
оз |мозлатов | Transistor — 2861815) БЭШЭ хийнэ 
ома |упсозо |б іне cas | ссавтианг7) | Cerame 2708 
0s | vit-0243.05 | zanerdiode 206 c26  |ccasminısos [ceramic 1606 
08-9 | VI1.0414-05 | diode 152588 с? |ссавтнтн22о: [Ceramic 2208 
Dio | noruseo сәв |ceoawias7a | вмспомъс азыр 
DIAM VI1-0051.05 | Diode уво C2930 | CCASUJIHSEO [Ceramic өрг 
Dis |v11.037005 | ode 151587 сәз |ссивтнін220: |Сммъс 2708 
016 | VACANT cae | ссавтнинтооо | ceramic 10pF 
b17~22| v11:0076.08 | Diese 151556 cas |сслвтнинозо (cere гш 
023.24 | v11.0061-05 | Diode Neo сэв | ceoawias7o Белем 474 
Das | vi1.0076-08 Diode 151555 са: | ссавянлнзвол corame зәре 
026 | vi1.0081-08 Diode aneo сав |ccassmimseos | Ceramic Spf 
02728 | v11-0076.05 Diode 181555 (407 | сс4всниНт000: | Савине“, (Торе. 
car |ссавснлногос | Cerame Zar 
POTENTIOMETER. Сазда | 690.0262-05 | Gerame Обаме 
им | 12302505 [лови ят Cas | соаввлнива | cerame 15088 
ува | вла4отво5 | sox? ве сат |ссаввинато | ceramic 27027 
vna | Rt2.0042.05 — |sonm эу ав |CCABSLIHIZIN |Ceramie 12005 
ува 82401605: | sox SIDE TONE 5051 | CCasstinas | статс зорь 
vas | R12.0401.08 | 1002 эм csa | ceoawici0o | песгомс 104 
vas [R12.0905.08 | 3200/8) anm vox 54.55 | С90-0262.05 | ceramic 00608 25W 
ум | 12340805 |47 уох GAIN 57.88 | ссаввулна214 | Ceramic 2209P 26% 
ув ___ | п12.5402:08 | 208000 оваү cso | caszmintzax мимо 12005 510% 
сво |Ссаввиінэво |Coramc Зәр 188 
тянимтасоллноостол C6162 | ссаввлнвао, |cerame адо хөх 
ТС1--6 | 08003018 | Ceramic tnmmer 2007 сез  ccessttwaso; crane Зое зк 
U [140102108 |Feminsuster ттн сез | 80020205: | cerame ООАТЬР 2547 
саз | L40-1511.03 | Feriinductor 150 4H сю |есаввинию |cerame 1208 45% 
L4 [40477103 |Femindunter 470.4 ст | vacant 
ts [140339203 | Ferminductor зам сәз | ссевснинотос | Ceramie пр +0250 
цг Cra | ссавснлновос |сөэтс SpF +0250 
(8-0 [10.102108 © | вивчөвоног ттн cre Цесаввингто |cerame 27006 45% 
T! — |L18-0016.05 | iter choke ст |своо2620в сите 0.0474 25W 
72 — [134.0687.05 | tuning cot сте | ceoawiaior | Bleewolyie 100% ТОМУ 
MISCELLANEOUS c79 |c90.0262.05 | ceramic 0.0474F 2БАМ 
сво | савгмінтоак [миы Ор 210% 
Е: На een, сат |соө2мініо2к |мим 1000р 210%. 
Жы гэсын ng mica Cooo26205 | Ceramic 004768 2588! 
Shoulder washer ceoewos10 | Eleewohtic 1004F өзим 
ceoawias70 | Electrolytic 4T4F 10W 
VACANT 
CCASRHIH330J | Ceramic ЗЕ 45% 
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PARTS LIST 


тиле | Pans No Бэхэн IE | өм | өө p E 

C118 | CCASCHIHIOOD | Ceramie 100F — холор 12920 | 140-1511-03 Ferrnductor 150,4. 
(BERMOONDUCTOR, 417 134-0714-05 Tuning coil 

аш |узоловвов с 59169132 mis | t3¢0710.05 Tuning coil 20 MHz 

917 ~ 19] У03-1775-06 | Transistor — 2501775481 MISCELLANEOUS 

023 %09.0079.06 FET 35K40 (L) CAR UNIT (X50-1500-00) 

01-4 |У11-0076-05 Diode 181655. | 

Bria’ ЩЕ e E ГЭ ссаволнагол |cersme 22 ® 458 

09. У11-4161-36 Vancap 15У53А ы ој Cem. C аж 

010 V11.0414-05 Diode 152588 ста Маг 

өз уши И мш | Т: [сыз emm moin 

ота у11-0370-08 Diode 151587 ыы ке 

022.23 | У11-0076-05 Diode 151555 LL LA „| скъса Оса SEE AAW. 

024 ~27] v11.0370.05 Diode 151587 SEMICONDUCTOR 
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PARTS LIST 


Ref. No. Pans No. Description шара Pants No Desenprion ел 
a »n | vir-0240-05 | zeneracas wzos0 
ош |vi1-0076.05 | Dede © 151585 
Terz |c06.0056.05 | ceramic immer Зоог ist ы |ы. 191909 
ж jurosesos | Quarz умы 8891 Sune ЗУ | Мез Города лэн 
xa | 177-0486-08 | Quarz cry! 8828 вана 
из |u40-1511-03 |Femingucter 1504 ма |12-401605 | potentiometer sou! (a) 
te [133028608 | окси сын wna  [m2302505 | potentiometer 10618) 
15-7 | v40-1811.03 |Feminductor 1500 wna [112401605 | окопи 80848) 
m __| (02010 _ | osceat 1 june | 12-0062-05 | potentiometer 5002 (8) 
унь  |Rı2.102005 | Poressometer на 
FILTER UNIT (Х51-1200-00) TC! |с06:004308 | ceramic immer 2026 
мог No | Pants No Description | [Mt |тоо | па 
I- пЭГЭГ а 
cr омөзоанөаыы [ms во 5% tas | 96082705 | кие Сона) а 
саз  |CwedoWi21 |mes 1200р + 17 |13082805 treo) а 
св _ | смезозмве | Mica звоо шэ |(34:0820 0 coil) ° 
cs | сиезракааи mics 3300 молт [136089008 | Fir oie) * 
ce |смезонел Mics 6200F ма |аолољаз | recedere лен 
с) |смвзонззи mes зээг из 
се _ |cwesonwz (i |ме тео мал |мологоз | кеинедиве тон. 
C9 | омөзоанзээ) [mee зо 11617 | t40-1811.09 | Ferminduenor 1504H 
cio | омвзоан1613 [miea 1808F ta |190.040805 | Detector cot E 
см |cmsanamz1 |ме шо ves | моло D 
сла | сивзолказа |м 2200F | 
cia [смазан (ме 1209F - | £23.0040.06 | Terminal домна 
C14 | смззоанвао | mien выг 803040105 | Terminai leire) x 24 
си |смез2т [mea 1800F 
cie |cmosozmisis mis 1300F 720009805 _ | insuating mice 
crm |Norusto F20.001405 | shovger washer 
сю |ссаввинази |ским 2200F э 
©! | ссавенанозо; |cmame зе - |31-0502-04 | воан coor xo 
Cai | ссавснинввол | Снате вар = __|se2-0104.05 | Board sara tush в 
Саа [сто бе [сют общ 280400 | 
сав | ceoawinnar | etctichyne O47, БОЙУ 
с? | ceoawinoro [вином к sowv COUNTER UNIT (X54-1360-00) 
сав | ceoawici00 оо | ввсноүнс YR тб 
сав | со1оввово |сиате (0041 2547 
сг 
сав  |csto4só0s сете даље 2597 CAPACITOR 
ا‎ мир. cı ecascnmaao [cı ЕТТЕРІ Г 
Cal | c01.0486-05 |сызте ошл жін ата: 
5 сс jecassunens | ceramic 39096 46% 
ЫЛ ESN OT А | нийн ода: сз fecascnrmeras | ceramic apf тем, 
п—зз | яоласвзв000) | Carbon resieter соса 26% мам са |сәо.02620 |ceame 00648 258 
ПЕ Ба cs Цоваввинтви |ceame 159F eim 
воз | RCOSGFZMISI) | sotdresstor 1600 46% 1/2W св [eggestimoaoe | Ceramic 20 20.280 
паз | RO14BB2e820)  |Cetonressto 820 26% 1/4W БУЙ зан сэ ЕС хой tor 
сю |сво:026205 |свзте (00478 2587 
91-5 |vosieisos [transistor эст ст [eroswasona | бесиоме 1000F бзи 
Әв jvorooszos Teese 2856200) сах осаввілно | cmane- юе ым 
0788 |Мозлвпвов |талыто |26с181500 (із |сә0.026205 | Скате офык 25W 
aro |vo1.0473.08 | transistor | 26487300 сә jecasstınaaos | статс Эдо 28% 
соаввинззо, | ceame зар 284 
ХУМ ов | BRETT Toe ссаввинтом |ceramie 1000F 25% 
оз |vir-a161-06 | zener diode 04а (овзлнагы | Coemi il 
УД Йе АН Бэх |» Sees ссазвиного |cerame 229P 15% 
os |\1.024305 | zener diode WET Бэрэхунийй Сивас Sof 2025р 
оёт |vir-0076.05 [Diese 151556 (90545240 ee 
па Кузел Белек Сот ссн | ceramic 1000F 25% 
a обли Pre a2 |осаввиното | статс 279P эк 
ою _|vır.o20205 | zener ode Мао |93 _jecesstinsens | сезте sef 35% 
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PARTS LIST 


вино | Pese Descngnon лы nene | кз Desertion ЕЗ 
| 
см |осавеснато сми зо ЖЕ Сол [uaanros | котики «том 
сз ecassirnaras | сж бш 15% НЭЛЭЭН | Fender воин 
Cis | wor useo Tr | 119090808 | Oecliervansormer + 
C2728 |ecessitnézas | сивен алә 8% x2 | 177000205 | со сны 10 мне 
са [сооз | Cerme (оог 25W = __|esnosso.ıs | Akon constr 
см |00008 |ceame абалы 2888 
GCASSUIMI2 | Ceame тлом 25% 
савана | симнс 220 25% FINAL UNIT (X56-1350-00) 
ccassumanı | своте таи м 2 
C90.0202.08 | Came со» 258 а раттар me те 
c00.0262.08 | ceame 008701 зони 
1 [ezoswosro1a | eevee Y - 
Билл раме | Seater = UN а өгөөж (Гаж one том 
(45.56 |С90-0262-06 Ceramic | 004765 25WV m НОЕ Comat, бое NAE 
сатав |Cto4W0J221Q Electrolytic 22068 63у = 91.045806 Ceramic 00474? 250 
ЭРЭ ОЛЫ ес о ган с | соманко | corme орыг 10% 
651-853 |ceoswıvıooo Electrolytic 10,F ЗМУ m ©91-0455-05 Cewme 0.0187 29W 
055--58| 90026205 | Cerame 00474 25v. БН шін 
со | скаввтнпогк | came осо 20% 
RESISTOR, en С91-0456-05 | Came — 0047,F 25W 
явтасаасоо03 | Carbon көннө 0000 тт са ЕТСЕ бисмо том 
NOT usto tire | caroeseos | crane ОК. 
яв0605 | una+rammxe cis | сирадозниви | mea 1800F 
moss | авах сіл» | хоминтож | стите оодыг 
яваа ов | saxe слале | 91.048608 | стим 094207 
ын со |с! | искове торые аа 
ee са C91-0456-05. | Ceramic | 00876 25W 
отса [voriesos [чак 28016517 са |котивю | 
ов  Ivonoernos | талын 28078510) caa | CKASEIHIOK | Ceram OOF лок 
a7 | vos.to02-48 | rer asera tani си |сиемо | сите оог зим 
08-10 |уозлазвов | тағыны | 260880 ЕЛЕСТЕТТІ 
ана? [уозлаввов [тшшш 28019880 (26-28 сказачнаакми саат 0.002240 210% 
сз’ |vonısısos | тачно 231818 сзо-за nor usen 
к |узоловеае | ic 5чтазвом EXC 
ка (vios |с reso2ear 026 |coroaseos семе 0016 28 
1сз.4 V30-1038-06 с TC46188P. C36 | скаввънтожк. Ceramic 00ОТМЕ + 10% 
ics. |узолевосе |с табалар ©з? | ceoewintora | вишње лош SOW 
wor [430103006 | ie тоютта, сз | КЕМЕР а 
ica |vaorossos |с теме 03800 | смозаоанати | mes 2700F 16% 
кв — |узоломв | Tcaozane to | смаздонази |ма 3300г 15% 
Kio vaio |с тоа, 61-43 9.046505 | Comme Oof 2547 
иста а узолоавв |с тоотоор cua |смәзаршыш | Me» — 2709: зе 
ком ова |с тоди саваа | сказатназакм | Савт 0.00224" 20% 
кз |мзоловаов |с Teso2aae Car | смаздознзэі | Ma 3200 + 
кш more |е товобвве Савар | CKASBINZAKMU | Ceramic 0002247 210% 
ка [43010506 |с Tesorzar со  |csstn22o | сете 22pF 18 
нг тсвоваве. ©5152 | c90.0485.08 | Cosme ООР 2587 
о |vis.o240.08 | ити wz 080 csa |ewoaanzna7it | Mca алое 45% 
oa VACANT 21 
ШЕЛ [ANOS baal te ова Ia | RO1ABBREDOO | светене сос пан 
Dis | |уугалбогв | zeneriode WEN | 
020 [упат в | өмсөн тою RESGF2NART | Sot resister алі «за 1/2 
o21~24|VI1.007805 | Oude 151885 PCOSGIIM IO! | Sola estor 1000 168 МЗ 
028 |varooveos | vensoe мул ASUAGQAIRD | машта a0 25% ту 
TUTTA = PCOSCHIMSRS) | зоне вец 25% V2W 
с: але рани ue Тін |уазаотов | начны 2802075 
тет C05-0035-05. Ceramic trimmer БОРЕ. e |vos-2000-06. Transistor 2562508 
ХЭДЭН | | Cile tavit баз |vo2.2200-16 | Tones 2802280) Б 
НОРД эсэр сө? |vosoossos | | Tansater 2802380 
8 [4047103 | Feminduser 70. or |vz2.0031-05 [маан зч 
167 140-2711-03 Ferri-inductor 2704H 02 | v11-2363-36. СЭ зулА 
са Гаралт ет os |ч2200.05 | varmor зді 
ts [33061605 | | chatecal an pas |vit-oosi-os | рое мо 
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PARTS LIST 


Rel No | Parts No. Descrpton ке | Ret no | Pans No Deseronon ا‎ 
Th12 | V11-3360-16 Thermistor 25029 Б св | ссазснтногос | Ceramic zer *028pF 
ma |уптвале | Temer 31026 tios |090.026205 | cerame Ооа» 25W 
ciz | ссавестновос [came sor 40250F 
vanz | R12005805 | Potnseme 470818) саз | ccasıcınazas БОЛ 
cie | ccasıcına20s шы 18% 
Im | 55914005 8 | | өвөө | ссавивтнвъ. er 
тма | S5914005 ciz |ccasscınısos |cerame 190г 25% 
Cte | ссавяспнтао | селе 1208 
а | монтогох | ferminduetor аын cia | самым ceme 1500F 15% 
ш umowsos | яс сло | ccascerni21s | Comme 1200 зэх 
Е | ме : 
166 | nor USED T RESISTOR - 
rea es a нэ ата | 01468260000 | carbon renin O0 I 
la [33000505 |Ж ‘SEMICONDUCTOR 
з umonsos | REC 
110512) L40-101 1-04. Femenductor — 100uH_ аз | 02902008. X Ne 
113.14. | 140-1021-04. | Femeinductor — 1mH. m | vera ек T em 
HELL C тен» 3564601 
аг оа |vosieseos | Tanner 25019890 
12 | 09091.05 | при anstormer Ds | унагав (mode 15258 
гэн os |vioseras |оо%  1svs3a 
та | 101208 | Output wanstormer тяіммен ус 
£04-0162-06. M type receptacle ANT теі ] сов-0305-05 Ceramic vimmer 12pF 
= | юкоуов | остаде та | c0s.0013.15 | carame simmer 2088 
23.0043 04 | согооюов | Vanabiecapector 
LIS MERE Бокиш 
- 3040108 | Temnsiorcal - 
й Ua [uono | remeso arom 
- |ronoras.os із |молвоз | кеча тын 
Pe ining ences 15-7 | 40471-09 |ған диви Атон 
29:001405 | Shoulder washer 3 | iB [33002505 Сены ын 
ts 82060808 | oscitaor coi a 
331080305 | Benes шо (12206080 [osetia cona 
72073004 | неон ern 
М14-0509-05 Wing nut B42-1645-04 pem 
222040504 | | соло 
г — |ов0вокав |2uimechnum 
VFO ASS'Y UNIT (X60-1070-00) ni B | ингэ 5 
- [ezosoa | terminal souar x a 
тенә БЕ Descraion ЕЗ | 
ЇЕ GENERAL 
= Tronosısos 
иг 
S10081004 | oa жеді | 
GooBo404 | сон 
=  |k21o72204 | hain tron 
= | нвовов | Washer x 2 
200 | олноос | vroune 
VFO UNIT (X40-1130-00) 
Ret No arts No. escroton ва: 
А i вена | 
CAPACITOR 
са _ Jecassiina90s [come 300 СВ 
сз |осавснтнтооо | Син 100 coser | 
са |ссблнзао | ceramic 399 + 
сл __|сво026205 (сены Одати 25и | 1 
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EXPLODED VIEW/DISASSEMBLY 


Front glass (8) 
ера 1810-0613-04) 
(А20:2348-03) 


Spanner па. 
D d 
Dial scale (В) ” 
С 3 
m 
(33257) 
Ёс 
| 84.4 
VFO unit amey 
(х60:1070:00) 22 
АЕРА 


(60060606 
QC ку, 5 Remove the VFO ашу by 4 Hex. head 3 mm screw. 
12071008 буты? w . м98:030206. 


Fig.7 Front panel exploded view/removing the VFO ass'y 


PACKING /DISASSEMBLY 


С warranty card 
B26.0088.00 10 

EXT века эр DIN plug 

Prone piue (Бот-0751:051 

Е2:0001-057 Operating manual 
850-2653-00 (КОМ) 
'850.2644-00 (Т) 

Fuse 

" Plastic bag Protective cover 

(508-2434-057 Кс 1н20:1410:03) 

DC cable sss y 

1630-1638.051 


ae EL 
x <% 
WESTEN \ M 

ет. 
— 


terno 2 


Rest packing fature 
19102252002) 


Canon outside 
2 н0377706:08 
Ps ноз:1207:04 W) 
ноз 1706 04 (T) 
Carton inside 
HO! 2818.04 (ома 
Front packing faturo e H01-2620-04 m 
10-2509 021 


Cable with terminal 


Nylon band 


=> 


mm 


front pane! wew Short jumper ead Rear panel vow 


ma 


sere 


Fig.6 BAND rotary switch (501-2417-05) wiring. 
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DISASSEMBLY 


18 jack (E11-00402-06) (EXT SP) 


WN 8 8P DIN Socket (EXT VFO) ım > 
5 p eres 
3 pol phone jack кені 

\ y prr 
зе s) < 
НИЙ 7P DIN socket (REMOTE) 
[reet юэ! 1 Qe [o ч 

ste АУ | 
1 | 
у Coble 
$ - 2777 


Є sowing ше (Asar вино 


Fig. 9 Heat sink cover and Rear panel disassembly 


Seif tapping fat hend screw 


3% 6.8 per 
AXT 2722 


Fig. 10 Rear panel/filter unit removal 


DISASSEMBLY 


e the six screws from the IF unit (as shown at right- See a 
ме the four shield screws * 
3. Remove the shield. 


* 
in access ю the RF unit> % ж Sel tapping screw 


Sell tapping round 


3% 6.3 pes. 
187-3006. BUNC 


Fun 


шо, 


2 
ge pag ra rasa ew 
itu 
шэг 
Fig. 11 Repairing the RF unit 
REMOVING THE FINAL UNIT 


Remove Nine screws (ж) 


оз. 2802075 04 2562290 *J Муре receptacle 
(V03-2075.06] |. (03229016) .. (04015205! 
02 28с2509 | 05 2802200 * J 


Моз-2508-06) 3-2280-16) 


ов 280235 (0) 
IVo4-0046-05] 


AF. GEN unit 
, 49-1 10.001 оз. 2562509 
(У03.2500-06і 


MY Thermostat 


Counter unit 
(54-1360-00), 


5 СІП 
seme 2410 
z, Ф wing nut. 
Em 


(F01-0735-05) ат. 250235 vi Nut 
“Мог-о046-05)  (814-0508-04) 
Dsroukser washer Insulating mice 9 Self tapping round head screw 
IF29-0014-05) |. (F20-0078-05) | (Na7-201446), 
Fig. 12 Removing the counter unit Fig. 13 Final unit disassembly 
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RECEIVER SYSTEM 


TROUBLE SHOOTING 


NG 


No receiver 
output 


ок 


<< 


~ Defective speaker 


~ Defective Q7: HA1366W (AF power amp] 


= Loose phones jack contact 


= Defective AF GAIN VA 
* Defective AF GAIN VA wiring 
* Loose contact 


= Detective voltage regulator 
+ Refer to PLL troubleshooting 


= No RLA, RLT ve 
+ —6V supply trouble (Mey be юм! 
+ Detective Q8, 7 (AGC кеш 


TIT? in IF unit requires adjustment 


+ Detective CF1, 2 
өсіне XF (558 or ОМ 
heck customer installed CW 


~ Defective Q1—-03 in the IF unit 


= Detective 01~03 in the RF unit 
Maltunction of band swatch 

+ AF BPF сой requires adjustment 
oris defective 
Loose contact of RLI-1 inthe 


fier un 


4 + Defective Q4, 05 iMultivibrator) 
* Defective 06 (Buffer amp) 


+ COUNTER circuit 


за 


TRANSMITTER SYSTEM 


Transmitter 


TROUBLE SHOOTING 


inoperative 


M power transistors are 
changed, they must be 
of the same hfe rank. 

2562290 

R (hfe 30~65) 

O (но 55~95) 

Y (hfe 85~ 150) 


STBY switch 


ion ON 
1 Fier LI 11 mattunetion 

С Relay ALT inogerstwe 

{Detective 0108 in the Final unit 

1 Defeceve 06, 7 {AVB in the Final unit 


we FET O5. 6. TR 7.8.9 
tive BPF inthe RF unt 
+ Defective BPF switch 


+ ALC circuit inoperative 
1) Defective Q2 in the filter unit 


Defective Q1 in the IF unt 
2 Detective relay in tho IF unit 


сомит "No Power Output" 


inoperative 


COUNTER SYSTEM 


Defective counter 
operation 


YES. 


NG 


в. 


‘operation 
also abnormal) 


Defective counter 
operation 


No readout 


Readout rolls 


No readout 


<> 


YES 


(Main operation 
js normal) 


за 


~ Delect 010—012 m the AF-GEN uni 
+ Check CAR input 
* Check MIC input 


ck VS, 55 leadwire and ths ine 
* Deloctve 024 нему control) 


+ PLL is UNLOCKED 


Check VFO input 


= Detective BL signal ine 
| Defective IC15. 16 signal ine 
“ Defective indicating tube 


3I 97 (VFO MIX) circuit faulty 

21 18, 11 (NIX) level faulty 

+ Detective ICG (Gate reset, latch 
‘rout 


COMMON SYSTEMS 


TROUBLE SHOOTING 


NG 


No power from 
power supply 


PLL SYSTEM 


зөвш SING вэ 
ок 
m тас NG 
ок 
unit NG 
NG 
ок 
су NG 
RN мс 
КА 
(3) 


[Einen ogona J 

Detective Q7: HAI 66W in t 
АСЕМ unit 
“ Detective Q3: 25473) 
jower Заро in the AF* GEN unit 
+ Defective 02: uPC14305H 

ower Supply! in the AF-GEN unit 

у Replace fuse. 


~ Detective switch 
1 Defective swich wiring 


~ Detective plug ond wire 


Бунт TOR zoro sat manner 
эшитет 

“Урд 4708 mater sensitivity 
Teguires adjustment 

+ Detective 06, 7 АОС circu) 

{Detective 14: 1500M 

2 Batectve relay AL 


"Comer balance ТСТ requires adjustment 


+ Detective Q2 lALC amo) 
* Lesa wire rouble from S motor circuit 


"Defective relay 
` Detective QS, 6 (S-meter circuit 


elective 02: 1NGO 
“ Relay RL1-3 loose contact 


ме ALC-RF changing switch 


= VEO oscillator stopped 
VCO output stop circuit Q7, 8, 21 

in the PLL is ОМ Об voltage 

Solector is 87у DC, Nominal 


= No CAR oscillation or signal not 
reaching the PLL circuit 


~ Defective preset divicing signal 
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110 al 


(00:0861-963) 
LINA зума 


LEVEL DIAGRAM 


B 
2 3g 
ES Si о ЄТ 
ЧЁ | 
2 
(10-092 L-peX) имп 38 +- | 
NOILOAS нашшизмуна. 


M 


EHRE 


(10:0121-80х) имп "n 0021-18) има HALTS 


(10-092 гуу) LINN ан 


я 
| 
ох 
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ADJUSTMENTS 


GENERAL 

Adjustment procedures for this transceiver are classified into. 
formal adjustments requiring а full service bench and 
simplified adjustment using а VTVM. AF and RF МПУМ. AG. 
and AF and RF dummy load 

Complete adjustment also requires а frequency counter. 
SSG, sweep generator, etc. 


(TX BPF, RX BPF, IF trap) 


TEST EQUIPMENT REQUIRED 


1. УТУМ or DVM 

1) Input resistance: More than 1 ма: 

2) Voltage range: 1.5 to 1000V AC/DC 
NOTE; oe mr. no 
A high-precision voltmeter may be used. However, accurate 
readings can not be obtained for high-impedance circuits. 


2. RF УТУМ 
1) Input impedance: 1 МО and less than 3 pF. min. 
2) Voltage range: 10 mV to 300 V 
3) Frequency range: 50 MHz or greater 

NOTE: ша 


6. RF DUMMY LOAD. 
1) Impedance: 5010 750, 1500 
2) Dissipation: 100W continuous or greater 
3) Frequency limits. 1.8 10 30 MHz 
The above-mentioned instruments may be used for simplified 
adjustment. For complete, precise adjustment, the following 
‘struments are also necessary 


7. OSCILLOSCOPE 
Requires high sensitivity, 
capability 


and external synchronization 


8. SWEEP GENERATOR 
1) Center frequency: 8.83 MHz 
2) Frequency deviation. Maximum +5 kHz 
3) Output voltage: More than ОЛУ 
4) Sweep rate. At least 0.5 sec/cm 


9. Standard Signal Generator 
1) Frequency range: 1.8 to 30 MHz 
2) Output: -6 48120 08 (025 иМ--0 5V) 


During adjustment special accuracy is not required (such as. 
input level or PLL circuit carrier oscillator output). a УТУМ or 
МОМ may substitute for an RF УТУМ by meas, 
the output of а detector as shown in item 12. 


3. AF VTVM 
1) Frequency range’ 50 He to 10 kHz 
2) Input resistance: 1 МО or greater 
3) Voltage range: 10 mV to 30 V 


4, AF GENERATOR (AG) 


10. FREQUENCY COUNTER 
1) Minimum input voltage: 50 mV 


2) Freavency range: Greater than 40 MHz 


11. NOISE GENERATOR 
Must generate ignition noise containing harmonics beyond 
30 мн: 


12. DETECTOR (ТХ B.P.F.) 


1) Frequency range: 200 Hz to 5 kHz Input Олей 
Output: 2 09-41 V. low distortion uf unt ойыш 
5. AF DUMMY LOAD 
1) Impedance: 80) E Бэй 
2) Dissipation’ З W or greater 
ВЕРЕВЕМСЕ 
Japanese “SSG” American “SG” 
-бав. 0.25 av 
048 Ови 
вав. P 
1208 EP 
24.08 Bw 
3048 158V 
4068 Бону 
5008 158 ву 
6048 500 nV 
7008 1.58 mv 
8008 8ту 
9028 15.8 mv 
100 48. 50 mv 
12048 
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ADJUSTMENTS 


PREPARATORY WORK 2. Unless otherwise specified; set the controls as follows 
1. Remove the upper and lower cases as shown in figure AFGAN COUNTERCLOCKWISE 
пруже REGAIN РОШ CLOCKWISE 
MIC GAIN CENTERED 
CAR LEVEL CENTERED 
тт CENTERED 
IFSHIT CENTERED 
морь {Sê 
SEND/REC ЕС 
ns OFF 
см. orr 
вт orr 
хо VFO 
CRF ағ 
VOXAMAN МАМ 
POWER ом 
Fig 14 Cose disassembly 
Қаға p 
- мы | қ — 
To 2 и ference 
„| өш [чш уш [ та | вы 
EL" Ї 
ЕС oc vivm | ле-вен за ле [anonima | ov 
2) 2.80 J4 10Р |АР-бЕМ|уп-2 | 28у 
з дивну | темы вемо LEZA KERÎ ии ие 
топ Е 
ХОЛЫН кутум | мчин дан [ean |r олны и 
энх [инт 
Нэн 
үл (rames en pa can ЭШ” 
ai MT ЕШ ЕЕЕ 
э тых Гот носе [reser [AFTON сие ean Цум” Теввотомне 
е" | 
3 wemr [Aena теше | Татко в 88:880 
ЯЛЫ ame” (зөвөө jan [ж |Р» 
MS. Check output остова ne vomer | AF-GEN|u1.6P |vro сс. | ол (02У51 dB rms st VFO scale 250 
0 500 range | * ха D 
E | pe ag ie 
rivet дад нан [arian oni | Mme wt | ett ВРАТИ 
| counter” |АР-СЕМ |1,6Р |APGEN VP! | омма OFF | 2) More thon 215 khz variable 
| es 
ws ий! TTD] 
In [mw | SE E m 
авла | cet, ae рл 
Meter | «| aet pen 
arm use | Ea 
"іа |е || км aus amel ама. 
[om PES 
Bew нь [m = EN 
ER авом [36.83 мне [37.08 ми: 137 33 мне. 
зол 
та 7 Мн: 55V 285m эт 33 e |3758 мн: |, 500 
Mena ко. 
Ts амыг озу) вом |, ы, [anoen [aaa e 
EM | 386M |за зз мн: |за se мн: | за вэ мн: 
COIT 
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ADJUSTMENTS 


m€— Ma 
Fes |, aeo er pem | әсе 
ii une ze мне” | Seen, фами cois D 
mme. [б [m jas tmm 2 
et |ш силу axa 
бит AUS 
- 1 “яваа cate жм бин 5 
шасита СЕ 
analyzer and wack Веси siio 
ong generator. | 
пещ | | a 
жете lw [а 
E | 
аға” [WW зе | СТІ 
Е = явдын 
» зо 2 
278 
"к m, 
| | EE. 
| 
11. ма Noise. Ir озак) | RF тз Adjust for a 
generator to ANT | generator | 2222 wave form as 
Ие шш (еб, Pt 
ТА өөө хойг 
is | mm 1 
па | nen ДЕ 
a came Toon [т БЕН ЕЕ И ыы 
соти, iS БЭ кыгын, EE 
heen Se 
[A 
| ЕЕН 
| trimmer ТСТ at 
cr 
с 
= 
к» 
шы [Жыз [me ЭЭГ 
oc frre ЦЭ ЕЛ ЕСЕН | al uence tt 
ва ПД. сеш (Ы гур 
та. Carrier _ | Adjust at 14 MHz | Power meter ANT |AF-GEN| VAS |Camerbetter | * Repeat the procedure two or three 
Sema | ЭГ" | ора ЕЕ 
Бл son es ЕЕ 
КЕЙ 5 | 
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ADJUSTMENTS/TEST SET UP 


] ыы. | m 
тт Condition - ~ Speciiestone/Remarıe 
immens | uns [reme] un | pans | tm 
15. Camerpom|1 Connect AG [RF power Ант [сая |изв- | Suit me AF өе [400 HE 2600 Hz (6 G8 донт 
SOM terminal [mater scito. | TE ра benween ^ | 1800 На семена 
Sao ое AS 1S8. |500 rand | Check сате suppression И carer 
guret АРМ Теа | 2700 на шын [pom s aus 
1800 He at 7 mv Fet ta Use) 
2) Ашим | dro TC ün saj] Ааа TC {im USB) and тс? 
GAIN unit Sone atat | In LSB) зо AF reading а 
Output becomes Tong i ом | the same 
on | fron oma how 
10. Side one [AF GAIN Ї 
12 ооо. 
море Он Key araen |vas 
Instat KEY ana | АРУ 
KEY down 
летене | море ва cw | Power теме Ї When same ав tem 13-0) 
STBY SW: SEND | OC бити СЭН | Ади CAR level 
Same эв nem 13 | meter 1 meter reading 10 ЧА 
18 ALC BAND: 14 МНЕ ‘Chock that RF output power is the 
VEO 200 Some level той SSB sonen at 
море ew RE power d | аг уоона ном. 
VR2 in the filter meter, AG. FILTER 7 інгі 
Unit: pes AF УТУМ ын лак ива: 
stay’ SEND. 
19. Protection | УВ in the fitter ar утум. FILTER TP) ang (FILTER ІСІ мн. 
БЕРЕН (өт 2-2 
Unie аша. се " 02-040 
Ed 
Same as bove Tel eL as [ 
Rater 10.42 cage OW ny (ене Бере) 
ы? ЕЛЕШЕН 42 че == бо mm Fier ont 
1% Smoor [ариев |456 " 
1) Stating | MHz in rc mar Im мм | 10028 10 me 
inva” | position aveva vom 
asi mir [ате [556780 | 2) Lessmanteb +446 
боё 
а 
EET aor far vrz | BB rote an. [a Lem man aoan 26.38 
сз 
» 
20 ae во 
MES 
Бой 


Sweep generator 


TEST AND ALIGNMENT SET-UP 


шін 


= ETT TT 


Fig. 15 Test equipment connection/Item 7 TX BPF 
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моте: 


Remove 18 and connect the sweep 
generator to J18 connector (pin 1) 


Fig. 


Spectrom analyzer 


Tracking generator. 


Joos, 


== o b 


© = 


t 


| 


2-1 


ллллалл B^" 


оле да. 


|] 


Tos 7 TFT 


16 Test equipment connection/ltem 8 RX BPF 


TEST AND ALIGNMENT SET-UP 


PC BOARD ALIGNMENT sso 
Y COUNTER UNIT (Х54-1360-00) ® > Е 
о (9 259 
в E 8—99 
A TosPour = [am 
НЕЗ ЛЛЛЛЛЛЛЛЕ 
Hs 


18-1208 


* Caution: 
NEVER TRANSMIT with SSG at antenna terminal 


Fig. 17 Test equipment connection/Item 
9 IF АМР, Нот 10 IF TRAP 


CAR UNIT > 
(Х50-1500-00) 


DISPLAY SECTION 


Y АР. СЕМ UNIT (Х49:1110-01) 


RF UNIT > 
(Х44-1260-01) 


5 Еты 
5 


PC BOARD ALIGNMENT 


У IF UNIT (X48-1210-01) PLL UNIT (X50-1490-00) 


ғ. 
О E 
= (ее) 

Р 19 ol [o] 
3 ‚ QR 
Fa =z [О 9 oJ 
Q 
t © «0 
5 (е) 
ЗО 
Р [e Hesse 2 
СА Uu a 


FILTER UNIT > 


(Х51-1200-00) = ас 


оос 


FINAL UNIT > E - 
(Х56-1350-00) 2 35 8, 
22 
* 
5 
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PS-30 


SPECIFICATION 


(Power Supply Section] 
Input voltage: 

Output voltage: 

Output current: 
Continuous load current: 
Output voltage fluctuation: 


Ripple voltage 
Power consumption: 


[Generall 
Dimensions - 
Weight: 


_ Case (Upper 
(301:0746:12) 

Leo 

GD42035-RO. D 

1V117260.56] 

Front panel Case (Lower) 


А20-2363 08 (T) 
А20-2363-08 IK) 


1A01-0795-02) 


т Power switch 
=== 1536-2402.051 
Leg re 
1402-0033-1577 
Rear panel 
(823145202) 
Fuse holder 
1130033-15) 
Heat sink Slide switch 
1601-0738-031 


1831.2027.05) 
AG cord with plug 
1830.0548.05) 


2P Terminal plate 
(6200282051 


Cord bush 
(442-0403-08) 


Power cord with plug 
(€31-0500-08) 
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<PS-30 PARTS LIST> 


PS-30 


3 we 
кҮн БН m— БЇТЭН" 3 
GENERAL AVR UNIT (X43-1330-00) 
cr [cosso ees 58802 50 [т ез jekasrimosz [сюе Об ZORO 
ше |бизымо» [coame ocn mon |" [esce болном шалын ахыг им | 
©з [собрав | (сим шк acısam s ^ сказната. (оние бок 4 80%~20% 
cs [симпо ска or acsoowy © (кшн: [стите оош 00 =20m 
са оказала: [шшк Ошур “eos 20% 
со [erosita tente ar om мало |mossasaecoas [езен ню осоп 26% ам 
пиг” = |Ы. |меемені (назе мна ит 220 25% aw 
о“ [Viaseros оа sasvaro = | Ins (мш ^ (поместен eet sw 
20 |мен [ю безе 12 | are |aszocteas | Roomer canana Sont aw 
a^ | аза [Remate 2200 сөн эн 
wo [мыш ыз . 
пиг 
= |aor.orse2 озанын оз шош (тшшш 2873217 
I [молва [ene wen : 
БЕРЕН = Приз [ионов оо он 
БЕКЕТ КС pi^ [йпю (gener dose ою 
2 Аалаа наю b« ТЭЭ ийг 
10 | лааг рамата 
пи 
нг 
ИТ 
20 | омно [operano marwa | 
- |eoonen0s © [тетен | 
БЕСТЕ Се 
20 | Бсомьов О [Айшет 
НИ" Е 
нээг" + 
ЕЕ : 
ЕСЕСІ 
НИЙГ ND 
- шамы ەت ت‎ + 
БЕЛГІ Ч 
200 моло [бое cumes т : 
200 Мона отон i 
200 eta [яшә | 
- н26-0029-04 | Protection bag (80 x 110mm} | 
нг 
тиг 
120 Seasons оман 
200 лао [шо 
С [ою снавана 
20 хонжоо савам 
уст Манж er 
20 бйз» ee 
- шымен [оне 
гэ 
БЭ" 
83644020 | Pona omen А 
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PS-30 


wronoe-sd wider лена 


NOISH3A ۸022 -AOZI 


NOISN3A AObZ-AOZZ 


Gaj 
28 
5 
ASH 
7007 
5 


m ТЕЛ] } 


-$502-09209 
оёл$25:10 


үй e I E U BEE E 
(00-O££1-£vX) 
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VF0-120 FEATURES/BLOCK DIAGRAM/SPECIFICATIONS/ EXTERNAL 


VIEW/ INTERNAL VIEW 


FEATURES 


1. The model VFO-120 is а rem 
with the 79-1205 (У) 558 1 
channel transcewe operation 

2 The VFO-120 mate 
appearance 

3. The FET oscillator circuit 
distortion-free outou 

4. Th 
а linear 


n of precision ant 
variable capacitor allow 
kHz 


reading. Calibration is 
kHz 
The indented main knob is 


5 The RIT circuit allows independent 


‚mit frequency can be 
the Т.Р switch wit 
МЕО is placed in trans’ 


supp! nd ground cabl 
the output. power. and contr 


EXTERNAL/INTERNAL VIEW 


Front glass ГА!810-0620-04) 


Dial scale (A) (820-0810-04) 


Push knob isauarel 
4К29-0708-04) 
120 Ра21120 
(V1 1-7260.61 
Knob (К23-0721-041 


Pointer knob 
(429.07 15-04) 


(А20-2342-04) 
9 02-0323-05 


Hex. socket ser 
199.0303.05) 


Main knob 
1кат-0722-041 


46 


SPECIFICATIONS 


Oscillator frequency 
Oscillator circuit 
Output voltage 
Frequency stability 


00 мн: 


08 (across 4709 lead) 
0 Hz per 30 minutes 


Solid-state complement 


Power source 
Dimensions 


H х 235 (9-1/4) D mm (inch) 


© change for improvement 


BLOCK DIAGRAM 


VFO unit х40-130-00. 


[ЕР 


x54-1450-00 


O эү unit (X60:1070-00) 


89 DIN socket 
(€08-0852.08) 


Велев unit 
ixe1-1260-001 


Mark denotes New Part 


VFO-120 PARTS LIST 


3 m 
тэн m" | [еме] oe отолот БА 
General - | xs0-1130.00 оч 
201573823 | Cave Auer 200 |хвалаѕооо | песмогма 
- — |A01-0740.03 | Case Blower 1 
20-2361.08 | Panel = VFO UNIT (X40-1130-00) 
Аззлазоа | Rear pane! ‘CAPACITOR 
- 839-0407-04 | Spacerx2torleg са __|сказетнтоза [Comme ойык -80.-20% 
54808490 aE эў са — |ccassiwoso) | ceramic зо 458 
E 350203300 | Operanng manual «ым с |ссавсннтобо Ceramic 10o зовж 
|волезесо | Operating така er са | CCASSLIM390)  |Ceame 390 26% 
cs | сказазнтожк  Ceramie 1000F 210% 
£02.0107-08 | Dioce socket св |cxasrimzzaz |Cerame 00224F +80.-20% 
а tO0862.06 | sp OIN socket C? | €90.0262.05 |ceramie 0.0474F 25W 
- |нолвавов | veo cable |- св |есавскноос |ceame 025600 5025 
са | cxesrtn223z  |cerame Оов ~80.—20% 
нот-2606-04 | canton dw Cio! |CSo026205 |cerame соёлыг 25W 
01.261002 |сапоп т са | ссавзбтновос |Ceramie 506 
= | 10-2813.02 _— | Front packing ішіме Cia | ccasusin470 [статс 4708 
= | нолвусол _ | Rear packing бише. ста | ccasGin220) [статс 2206 
H12.0445.04  |cusken сіз | ceasicrHists |Cerame 15008 
200 |наолаотоз | Promote cover ст? | ссавзознувој |сөзте 160 
200 |узвомтоа | potyetnviane bag 80x250 ста | ссавяотнтгоз |ceame 29 
сте | ссаистизи [быте 18008 
02.0323.058  |мөха сю | ссмсаун)2ы |Ceramie 1200F 188 
= [02040808 | assistance мо Сал | сказинтозг |cerame О0ыт +80.-20% | 
|заагоалааа | ковыын RESISTOR _| 
WERT сыыс! ка тусла (ноласазеосс) |сивомпеннообой 29% 1/aw 
-  (юзольм | knee inm SEMICONDUCTOR 
K29-0715.04 | Pointer knob {FUNCTION} TEE ETT TEE en 
^ х28:0209:04: | pis ino ani о |жзюп {нт 2819 01 
оз |уозоствов | Transistor | 250460(8) 
= [Фо | Hex. ockat етен х 4 УТО max 10) 0400 |vosisseos Transistor 28018590) 
от Милов во pazis20 os | уомаов орон КЕЯ 
OS |уттазёззв _ | vereno diode 15У53А 
- — |xat-1240.00 © |swnen unt Б 
- [желоб [vro owy une TRIMMERANC/INDUCTOR/COIL 


SWITCH UNIT (X41-1240-00) 


Ter — |со8030508 
те: _ | сов-00135 


- со2.001005 


ма |140.4711.03 


Ceramic immer Тар 
| Ceramic trimmer 20pF 


Venable capacitor 


Fern inductor а?ын 


CAPACITOR 

e снаветн1032 [Cerami Ї 
POTENTIOMETER/ SWITCH 

ШИНЭ 

Var (пао зов ов ORY 

sı [529441005 | sce rotary switch sac-aa 

82000 | золховл6 | | pvanswren T FSET SW 

8300 [одон | puen mien AIT SW 

ЁС RELAY/SEMICONDUCTOR 

md  [ssuaaos Thea с2у2 Т 

по 


VFO ASS'Y UNIT (Х60-1070-00) 


GENERAL 


мИЙГГГЭЭ ЖЭ 
45-7 [uoa nos [Ferri inductor абын | 
la їззоо?з® | choke col лын 
i9 — [022060905 | oseitator cou 8 | 
110 [132060806 Озона 
MISCELLANEOUS. 

Теза т6а5оа | incicaton tape 
- |p22.0808.08 |couing 

\020.0606.05 |. | pial mechanism : 
= £13.0163.05  |1PPinsck 
— (03004808 Тенев кинта 


- 801-062105 
а 810.0620.04 
= B20.0810-04 
24 8320-0811-04 
- 830-0808-05 
a K21-0722.08 


= N19.9608-04 


Dia escutcheon 
Front glass А) 
Dial scale (Al 
Dial scale (B) 
Pilot lame 
Main кто 


Washer x2 


INDICATOR ОМГ 


Т (X54-1450-00) 


‘SEMICONDUCTOR 


o: Титзлезив 
оз |м11.316286 


чо ШЕТ] 
мо 716.208 
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SCHEMATIC DIAGRAM/SPEGIFIGATIONS/PARTS LIST 


NOTE: The circuit and ratings may change without notice due to developments in technology. 


VFO-120 SCHEMATIC DIAGRAM M За 
Х60-1070-01 


527 


Lj _Фф 


X40-1130-00 __ 


Tt ems in 


БИН: 33 
denm P | 


ТӨв дэг 03:38646018) 0: тезе) 


Ds буза 84-1450-00 


VFO-120 SPECIFICATIONS 


Speaker size 
Rated input: 
Impedance: 
Frequency response: 
Dimensions: 


Weight: 


48 


3 
10 watts 

8 ohms 

300 Hz to 5 kHz 
4.7/8" wide х 
3.3/4" high x 
9.1/2" deep 
(excluding feet) 
31 65 


SP-120 PARTS LIST 


вы № | Parte. Detention 
- 401023903 [сенді В 
Е 201074003 — | Сиа! а 
= 420-234301 | Pane! “ 
- 423-1431.08 | Rear panet ° 
- в08.0401:04 | sP orin а 
- 807.061304 | SP ring E 
- 839040704 _ |Specerxz 
- 850263600 | Operating manual поли | = 
- 950263700 | Operating manusi m 
820020800 | Terminal piate 
E 653.0807.08 | Packing x4 
ноу-2611-04 | carton « 
гэг”””Э 
- _ |w10-2514-.02 | Rear packing fixture 
- ]M12:0446.08 | cushion 
= M20-1407.03 | Protective cover 
Н25-0077-03 | Poiyethyiene bag 2 
- 202-032305 | |шеаха 
= uerososos | assistance ieg 
= |aat-r14e-te | Speaker mounting hardware x2 
5 361:0018:05 | Vinyle se 
E 1707-02005 | speaker = 


BLOCK DIAGRAM 


2SK30A10) 


8 
8 


25с46018) 


23к4э 


SSKTS(GR) 


3 
Ч 
x 
8 


SNTALSSON ТС50268Р 


HOTALSOOP Мс4о44Р. 
Того ВР. 


МЕ iss 2 

SJ se 1 

SO 880 / 1 

BU 68: 5 

в бъз EESO ce? 
НИ 3 ЭН? EH 
d sl 45 EH 
O ЗЕ SR а 
Дер een 


Тодлјозна ізн 


тсзо228Р 
165051 ВР 

TC40298P TC50648P 
тС40428Р TC50668P 


ТС40198Р 


тс40278р 
ТС50128Р 74.5163 


ТС40498Р ТС4518ВР 


sursi] 


nr 


ча 


VF0-120 FEATURES/BLOCK DIAGRAM/EXTERNAL VIEW/INTERNAL 


VIEW/ CIRCUIT DESCRIPTION 


FEATURES 


1. The AT-120 is a high performance HF antenna tuner and 
is a modification of the popular AT-200 antenna tuner. 
The АТ-120 is small and light. and is suitable not only tor 
operation in your HAM shack but also for mobile of field 
operation. 

2. The AT-120 is designed to be used on ай Amaeı 
meter. and an antenna switch. 

3. The AT-120 is designed to be used on the Amateur bands 
between 3.6 MHz and 30 MHz. 

4 Antenna MATCHING or THROUGH operation is 
BAND-switch selected. 


bands 


5 The SWR meter operates in both THROUGH and 
MATCHING modes. 

8. A mounting bracket is included for mobile operation. 

7. The panel meter can be illuminated by an external power 


source. 
8. The antenna matching circuit is effective in reducing ТУ! 
since it acts as a band-pass filter 


CIRCUIT DESCRIPTION 

Directional Coupler 

The directional coupler samples forward and refle 
from the transceiver to the load 


Motor Circuit 
The forward and reflected power sampled 
coupler is used for SWR measurement 


he direc: 


2 
'orward power is 
calibrated with the CAL control so the meter 
poweer as SWR 


EXTERNAL VIEW/INTERNAL VIEW 


Cose 1A) 1A01.0782.08) 


Dicast pane! 
(А20:2362-03) 
22 
(831:0820-08: 


A202361 08 
[27] 


Case (8) 


CAL knob 


IK21.0740.08) BAND knob 


Ік21-0745-08і 


Knob (pus 
(к27.9406-04) 


(803-0753-08) 


m cm T 


Band Selector Switch 
is selects the band to which the matching circuit is tuned 
in the "THROUGH" position, the antenna is connected di 
rectly to the transceiver. by passing the coupler, while still al 
lowing SWR measurement. 

Antenna Coupler 

The universal matching circuit is capable of matching 20 to 
3000 loads 10 the 500 input impedance 


BLOCK DIAGRAM 


ineur [ес | [sano 
ANTENNA 
Ө-- онд: || sevec-| +) бана 
courcen| | ron. 
METER 
стсшт 
METER © i 


UHF receptacle 


E04.0102.05) 
ا‎ Би 
1x81.1208.00) 13 coi (5) 
ЫЗ; (ist 0841.00) 
а coil а) 
(134.0820.08) 
—vexz 
1602:0014-081 


бі 


Mark New Pors 


AT-120 PARTS LIST/MB-100 


ru DETECTOR UNIT (X41-1208-00) 
"m Description ЕН 
GENERAL вы мо | Panne 229 ТЭ 
“7 Трокотваово [caen Ї 
AE Oir агч са Тмваванви [men е 25% 
le ег сза |сшбнос |сезте Ор  +800-20% 
- — |азоаавњов | panei txi ow) 2 
re ee ша | маан) | carton sister Зи 25% таи 
- 831-0620-08 Meter 2 ма кем * 
- _|азтоовесо _ | warranty cara wo 
ЕЕЕ manual IKI IW m А 
351087500 | Service manual KI WI) * 
-  |23-0061-08 _ | өөө 
- [6400205 [ине reeptace x2 
£09.020325 [аға 
- [09020325 Pole 
23:00150 | earning 
302-006905 | root Stay attaching holes 
Баста maunt 
22 [4a2-0401-08 | кован 
каљотањоа | knob x2 Rx TUNE а 
Катотавов | knob BAND * 
- |кат-отасов | knob САЦ. 
Knob PUSH 
con 
3 [ueowros — [com + 
^ — |rs-oos0-08 cote = 
50 |Овомөов _ [cort 
змтен 
50140408 [Rotary sien 
- сақал. En Po Fig. 21 MB-100 Installation location. 
VG/POTENTIOMETER 
с\з ]c02-0014-08 [узнае capacitors 2 28008 Xv 
гээ = 
CAPACITOR 
TA | хөгөө Descrbton/Speciicaton 
8 |cxasrinroaz [corame ome +808-20% 
6 jemsaozn2s0s Mica 259 TES 
т | омозанны (ма тл Soy а 
s _ |смваваниои [Mes 100 - амыр |Б e 
э |смваван2014 Mies | 2006 25% 321080108 кеті 
оо смозанаиј [mica | зао вх Б ЕЕ с 
Пин Е Каен 
пала |скаветнтог [ceramic oF +80%-20% E nrbe 
MISCELLANEOUS - Look maser x 2 
ЕГІСІНЕ ГІТ ШЕГІГ - пина 4 
- — [wwosoos | wing ut MM сен эмээн 
Ё =- | маэоовав | Fat 
: 42:120900. Биное 7 = N87-3006-46. Round 5098 philips зе! tapping. 
- — |нозааазаа | смет) n EOM 
01269408 | Carton ik) ам = I BR fale Bald ч 
22 | аоштов са а Her май женка 
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SCHAMATIC DIAGRAM 


AT-120 SCHEMATIC DIAGRAM/SPECIFICATIONS 


NOTE: The circuit and ratings may change without notice cue to developments in technology. 


SPECIFICATIONS 


1. 


2. 


EJ 


Antenna Coupler 
Frequency range 


Input impedance: 
Output impedance: 
Through power: 


Insertion loss: 


SWR Motor 
Frequency range: 
Max. power 

Measurable 


ange: 


Min. power required: 


OUT PUT BANO SW 


Рози 


1. THROUGH 
3.5 MHz 
7 
14 
2 
28 
3. General 
5 amateur bands from INPUT Connector: 
3.5 to 29.7 MHz АМТ Connector: 
son GNO: 
20 to 3009. unbalanced Dimensions: 
150 W max (3.5 MHz 
band, 120 W) 
Less than 0.5 dB at Weight: 


optimum match, 


3.510 297 MHz 
150 W 
1.0:1 to 10:1 
2w 


UHF type (500) 
UHF type (500) 

Wing nut and STUD. 
152 (6) W x 60 (20-3/8) H 
x159 (6-1/4) D mm. 
(inch) 

1.6 kg (3.5 Ibs) approx, 
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